Résumé. 2014 has not yet been observed.
Abstract. 2014 A system of hard spheres (with negligible Brownian motion) is suspended in a viscous fluid, and a macroscopic shear rate s is imposed. In the resulting steady state, the probability p for one sphere to be exactly in contact with another sphere is finite (p &#x3E; 0) and independent of s. When the concentration ~ of spheres increases, they progressively become associated in clusters. We postulate that, when ~ exceeds a certain critical value ~c, an infinite cluster appears, in analogy with percolation problems. The (6) where q is an effective viscosity of the fluid part, Ç a coefficient of mutual friction, and p is the mechanical pressure (2) . The last term is the fraction of the pressure gradient acting on the fluid part. We assume that there are no other external forces, acting selectively on the spheres. The condition of zero total force on the infinite cluster imposes :
Eqs. (6) , (7) 
VL(Y) = u sinh (D/2 ç) . (ii) Strict application of (6) [9] holds, we expect for the parameter il a scaling law 'l/flo = const. !!J.qJ -S3 .
Following the arguments of ref. [8] we might even conjecture S3 to coincide with the exponent introduced by Straley [9] for the conductance of a random mixture of normal and superconducting links, S3 = 0.7. a) For ç ({Jc, the coefficient ( is identically equal to zero, and il coincides with the measured viscosity of the suspension flapp = 1. b) For (p &#x3E; (pr ,, the apparent viscosity of the solution is roughly given by eq. (10), and is different from fi. We shall introduce another conjecture here : namely that the singularity of 1 is described by the same exponent S3 above and below threshold. In the regime D » (eqs. (10, 14, 3) The mutual friction coefficient ( is derived from eqs. (9), (15) (4) , of the type shown in figure 2.
But nothing of this sort has been observed in the existing data.
2) The velocity profiles for plug flow in the regions of strong shear are predicted to be exponential from eq. (6) . But the data of Karnis et al. [1] do not give simple exponentials.
3) At fixed concentration we expect the thickness f of the sheared layer to scale as a &#x26;cp -B13, i.e. to increase with the sphere radius. The results of ref. [1] (at large Q must include delicate wall effects : for standard percolation problems, these wall effects are just beginning to be studied [11] .
Point (3) in the above list of difficulties is most mysterious : however it must be realized that for the largest diameters studied by Karnis et 2) The propagation of longitudinal sound pulses in the suspension might be significantly altered by the presence of the infinite cluster.
3) It might be interesting to try and disrupt the infinite cluster by some external agent (sonication ?) and to look for a resulting removal of plug flows.
